Protective effect of Pxt00002 on demyelination in DRG neurons / Schwann cells :
A model of demyelinatioAremyelination
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INTRODUCTION

Demyelinationeadsto a substantialfunctionalimpairmentof the nervoussystem reflectingthe fact that the myelinsheathis animportant phylogenetianventionto maintainthe axon'sfunctionaland structuralintegrity. Major causedor demyelinationare autoimmuneinflammation,toxic agents(anti-mitoticX), metabolicdysfunction,and mutationsin genes
relatedto the myelinsheathor other componentsof the nervoussystem Many commonlyusedchemotherapeutiagents,suchasCisplatin are restrictedin their potential anti-neoplasticeffectivenessy their side effects,with one of the most problematicbeinginductionof peripheralneuropathy A successfuprophylactictreatment of Cisplatinor Vincristin

Inducedneuropathycouldallow more intensiveand hencemore effectiveanti-chemotherapeutidherapy.
Here,we useda reproduciblein vitro demyelinationremyelinationmodel basedon primary coculturesof rat dorsalroot ganglia(DRGheuronsand Schwanrcells(SC) Thecultureswere maintainedin neurobasamediumfor 7 daysin presenceof Nerve Growth Factor(NGF)to allow SQto populatethe DRGheurites Onday 7, cultureswere supplementedwith

ascorbicacidto initiate basallaminaformation and myelinationfor 7 days Onday 14 of culture (7 dayspostascorbicacid),test compoundgforskolin vincristine cisplatinand Px00002at different concentrationswere incubatedin standardneuronalmediumwith NGFandascorbicacid
Herewe showedthat Px©00002couldbe a possibleappropriatetherapeuticstrategyto interfere with the progressof the still incurabledemyelinatingdisordersof both the peripheraland centralnervoussystem

MATERIALS & METHODS

SENSORYEURON®ORG)Y SCHWANNKCELLESCCOCULTURE DRUGIREATMENANDSTAININGPROTOCOL

Ratsensoryneuronswere culturedaspreviouslydescribedoy Cosgayat al., 2002and Rangarajet al., 2008 Briefly, 15 daysgestationpregnantfemale Kineticof myelinformation protocol : cellswere incubatedwith or without 50 pg/ml of ascorbicacidandwith or without PXD0002during5, 6, 7, 8, 9, 10and 11 days(12, 13, 14, 15, 16, 17and 18
rats (SpragueDawley JanvierLab),will be killed by cervicaldislocation The embryoswill be removedfrom the uterus DRGof eachembryo were daysof culture). Halfof this mediumwaschangedeveryother day. Atthe en of incubation,cellswere fixedwith by a cool solutionof ethanol (95%) andaceticacid (5% for 10 min.

collected and dissociatedby trypsinization (trypsin EDTA,0.05% Invitrogen for 20 min at 37°C. The reaction was stopped by addition of DMEM Toxicagenttreatment protocol: cellswere incubatedin the culture mediumwith 50 ug/ml of acidascorbicduring 7 days(14 daysof culture). After incubation,50 pg/ml of acidascorbicand toxic
containing10% of fetal bovine serum (FBS)n the presenceof DNAasd (Roche) The suspensionwvastriturated with a 10 ml pipette. Cellswere then agents: Forskoling FSK)Cisplatin(Cig, Vincristine(Vin)with or without Px00002(at different concentrations)vere added Halfof this mediumwaschangedeveryother day. After 24, and48 hours
centrifugedat 350x g for 10 min at roomtemperature Thepellet of dissociatectellswere resuspendedn neurobasallnvitrogen containing2 %de B27 of incubationwith 50 ug/ml of ascorbicacidand compoundgtotal of 8 and 9 daysof acidascorbiancubation) cellswere fixedwith a coolsolutionof ethanol/ aceticacid(95/5) for 10 min.
(Invitrogen, .1% of pemcﬂlmstreptomycm (Inwtr_oger), 1 % de L glutamine _and 20 ng/ml NGF(Slg_ma) Viable cells were counted in a Neuba_luer After permeabilizatiorwith 0.1%of saponin cellswere blockedfor 2h with PBSontainingl0%goatserum Then,the cellswere incubatedwith different specificmarkersof myelinandneurons
cytometerusmgthg trypan blue ?xglu3|or1tes_t (.S.'gma)a”d segdedon the basisof 12500cellsperwell In 96 well-plates (Greinerjtreated poly-L-lysine (a) a monoclonal mouse anti-myelin associatedglycoprotein antibody (MAG, Millipore), (b) rabbit polyclonal antibody anti-myelin basic protein (MBP, Sigma),(c) a polyclonal rabbit anti-
Theplateswere malntglne_dat 37 Cinanhumidified mcubqtor,ln anatmosphereof air (35%9-CQ (5%). . neurofilament200 antibody (NF,Sigma)and (d) rabbit polyclonalantibody anti-PMR22 (abcan). Theseantibodieswere revealedwith AlexaFluor488 goat anti-mouselgG(Molecularprobe) and
Thecultureswere maintainedin standardneurobasaimediumfor 7 daysto allow Schwanrcellsto populatethe sensoryneuronneurites Onday 7, the AlexaFluor568 goatanti-rabbit IgG(Molecularprobe). Cellnucleiwere labelledby a fluorescentmarker(Hoechssolution, SIGMA)

cultureswere fed with standardneuronalmediumwith 50 ug/ml ascorbicacid(Sigmaj}o initiate basallaminaformation and myelination

STATISTICANALYSIS
Perwell, 20 pictureswere taken in the sameconditionsusinginCellAnalyzerTMLOOO(GEHealthcare)with 20x magnification Analysisof the neuritis networksandthe myelinatedaxonswere done

usingDevelopersoftware (GEHealthcare) All valuesare expressechsmean® s.e.mean
Statisticanalysesvere done on different conditions(ANOVAand/or Fischeltest). *p <0.05wasconsideredsignificant

RESULTS

Ascorbicacideffect on myelination (A) Vininduceddemyelination(D) Effectof Pxt00002on myelination
Applicationof ascorbicacidon DRG/SCocultureon day 7 induceda myelinationstarting Vinwasappliedon day 7 (postascorbicacid) Vin showeda large decreaseof myelinationand neurite of| | Px©00002wasappliedthe sameday asascorbicacidfor different timing (5, 7, 9 and 11 days) Px©00002wasable to enhance
~day7 with expressiorof MAG,then on days8 and9 MBPandPMR22 appeared DRGheuronsdependingon concentrationandtime of application the myelinationeffect of ascorbicacid (G) Px000002alone (put on day 7 of culture) wasableto inducedmyelination(aslevel

of ascorbicacid for the highest concentrations)after 5 or 9 days of incubation (H). No effect was observedon neurite
outgrowth (datanot shown)
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CONCLUSIONS

(Here,we showedthe neuroprotectiveandthe myelinprotective effectsof Px00002 on arobustandusefulcellularmodelof myelination/demyelination Interestingly,Px000002not only protectsfrom demyelinationbut alsoenhanceghe myelinationprocessand protectsagainstthe inducedneurite inhibition.
|

nthe light of treatment limiting neuro sideeffectsof Vincristineand Cisplatin onesof the mostwidely usedchemotherapeutiadrugsandthe lackof anycurrently availableprophylactictreatment or cure, PXD0002appearsasa promisingcandidatethat warrantsfurther testing
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